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one end of the incident wave, i.e. when x is negative, but this energy is carried back again into medium i by the waves of medium 2 at the other end of the wave, i.e. when x is positive.
These waves of variable amplitude possess still another peculiarity: they are not transverse zvaves. For it follows from (62) that they are propagated along the .r-axis; hence if they were transverse, Jf2 would of necessity be equal to zero. But this is not the case. This is no contradiction of the Fresnel-Arago experiments given on page 247 which were used as proof of the transverse nature of light; for those experiments relate to waves of constant amplitude. Quincke's investigation, showing that these waves of variable amplitude may be transformed into waves of constant amplitude when the thickness of medium 2 is small, i.e. when it is of the order of magnitude of the wave length of light, may be looked upon as proof that, in the case of total reflection, the light vector in the second medium is not zero. As a matter of fact, if medium 2 is a very thin film between two portions of medium I, no total reflection takes place, for, in the limit, the thickness of this film is zero, so that the incident light must pass on undisturbed, since the homogeneity of the medium is not disturbed. As soon as the medium 2 becomes so thin as to appear transparent, then it is evident that, even at angles larger than the critical angle, the reflected light must lose something of its intensity. All the characteristics of this case can be theoretically deduced by simply applying upon both sides of film 2 the universally applicable boundary conditions (21) on page 271.*
10. Application of Total Reflection to the Determination of Index of Refraction.—When the incident beam lies in the more strongly refracting medium, if the angle of incidence be gradually increased, the occurrence of total reflection is made evident by a sudden increase in the intensity of the reflected light, and the complete disappearance of the refracted light. But it is to be remarked that the curves connecting the inten-
* Cf. Winkelmann's Handbuch, Optik, p. 780.tricry layer. In the same way the conclusion may be drawn from the third of equations (18)e image to have a
